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[4=4=S1 

[mm 

[S¥AH#] 



ni42^°j t?§oii °)m m&, mms ni6os£i ^goii £i 
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41 
0 
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26 

1,011,000 Si 

1. £2f/d-S/dlAI(EB)_| 



29,000 Si 
41,000 S 

0 Si 
941,000 Si 
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£ 5 
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^ #31 ^l7>^ ^ S^fi^l^Bi <H^]°1 ^ * H ^flS y 0 >^{THIN FILM TRANSISTOR 
ARRAY SUBSTRATE OF HORIZONTAL ELECTRONIC FIELD APPLYING TYPE AND FABRICATING METHOD 
THEREOF} 



[51°^ -Ml 

^51. 

51 2^ 51 1<H| J£^l€ ^ H^l^i o^eflo] 7l ^-g; #"1-1 '", "n-n ,M -ir y 4^ 
£ 3a tfl*l £ 3d^r 51 2^1 51 ^ B^liBi c^eflol ^- #7fl3 

51 4^r c^ofl af^ #711 o]7>^ ^ ^ B€#^ 

<H 211 °1 51AltV ^^51. 

51 5^ 51 4<H1 51A]^ MVn^- E^flx|^Ei o^ol ^"m-m'", "IV-IV"^: ^ ^ 

51*131: ^^51. 

51 6a ^ 51 6bfe £ ^"^^ ^oil 4 s wvov n^liBi c>| e flo] 7 1#^ ^2: ^ 

^ m v}^3- ^-## ii^*}7l ^tb S J^51 ^ ^51. 
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^ ^ *1]1 d}a 3 0.5. ^^*>7l 

5L 8a ^ £ 8bfe £ ^A] d\)6\) tc).e yvnv 1=31*1^ o^o] 7 1#£] aflS tJ-fJ 

S. 9a vfl^l S. 9e^ oflofl 4=. aj-ej- b^M^e] o^joj 7 )$-o] ^3. wj- 

£ 10a ^^1 £ 10b^ ^A] d)]o\] tr}-g. uvn]- E^£^l^Ei c^eflo] 

.£ 11a vfl^l £ licRr ^a| oflofl 4^. HVuV H^^l^Ei cH^o] 7l^s] ^ 

^ ^13 ^afl^ ^^§>7l Jfltb 

£ 12^7 ^ "s A] oflofl ccf^- «VnV E^liEj o]i])o] 7}^o\}^\ *fl 1 ^ 

£ 13^- A|Al oflofl ttf-g- «VnV HSfi^liE^ efl o] 7l #«*IH ^2 ^ 

£ 14^ oflo)] CT]-^ cj»$ KA] ^.^M. ^X\^ 3§^ £ . 

£ 15^r £ 14<H1 £A]^ ojj^ £A]*1 



2, 102 : 7\)o]^ e|-<y 



4, 104 : Ei 



6, 106 : ^-sv H3l*l^E] 



8, 108 : TflolH 
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10 : ±^ ^ 
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16, 116 : ^-f- ?}9l 

20, 120 : 7fl3flA)Ei 

24, 124 : Xl°lH Xl-E. 

28 : TflolH sflH. #Jf 

32 : XHe| sflJEL *}^- ^ 

36, 136 : ^ XliE. 

40 : ^-f- XI — ^ 

44, 144 : *)12 XMH 

46, 146 : XHB 

.50, 150 : .2.^*^ 

147 : XI 1 «>-£XlW 

154 : XI 1 ^^/B.z]}<£ ^# 

127, 133, 139 : 

162 : 4i3 7l^r 

166 : ii^Jf 

174 : XMB TCP 

172 : aflol^ sl-g- 
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12, 112 : ILz]}o] ^ 

14, 114 : 5h±: 

18, 118 : W ^ 

22, 122 : ^ 

26 : XHB. sflc s-j-a- ^ 

30, 130 : cflo]El sflH. 

34 : cflojBl 3fl= ^ 

38 : W Xl = ^ 

42, 142 : XI 1 XMH 

45, 145 : 

48, 148 : 

52, 152 : 11^ 

149 : XI 2 tfVSXl^ 

156 : XI 2 ii/Hefvl ^# 

160 : XI 2 

164 : *>3:-f 

168 : ISJfl^liS XI ^ 

176 : XH^l TCP 

174, 176, 178 : TCP XI =. 
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182 : ACF 

<41> ^ ^Til <il7>^ ^ 5*1 -^-^ 71^1 tfl^Tfl tifl^l^ 2^ ^-f" 

^ a}o}6\] fg^s]^. ^ ^ofl o^sfl TNCTwisted Nemastic) 2J=£] t 1 **}^ €4. 

<42> <^7>^ *>Jf 7l^6fl ^-f^Ml tifl *1 € ^ ^ # 

1 

^- =t^ #7flofl ^sfl <y f-efl<y ^^l(In Plane Switch; ol«V, IPS^ $0 SLE.S] oh^^ 
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^l°HsK zl ^^ofl *fl<^ ofl^g^. ^itltl. 

<44> E^flxl^Ei <H3H 71^8- ^ ^ ^Tfl t§ ^ <^ A] ^ yfl^S- 

^ ^ S^l^E^, $H ofl^ afl^ ^*fl tiH^ 1 "^ ^=14. ^ €3 

<45> oje^ oflpg a Vol- E^*]^ o^o] ^ -§: 3.^4 °> 
o.^ C^o} o. ^ ^ ^ ^.^o] *fl^ 

Si ^iL ^olo] S]J1 ^Cf. eM^f7l ^ B^^l^Ei ^eflo] P}^£i 

3*T* #°]^ y o V ^S *Qr^\lL *>M-^ P>^3 MVnV ^ Afl^ ^ 

^, iMEl^zLeflu] ^-§, i£E||^liB ^-£) ^ , ^ ^-4 ^ ^ ^ 

^■fr It^il $Z7l nfl-g^t}. ojofl tcf^, Sle^l^ ^ H^^l^Ei <H 7|^ S§ 

^3 "E-^o}^ 5 P>^a. ^^MH *}±:3. ^^-^ 4 4i3 ^ °] ^cf. 



<46> £ 1^- ^5fl^ Oj-g-^- <?17>^ <^ «Vn| e^*] 

o^efloi 7]^ ^^^olJi, H 2^ £ 1<HH '", "E-n tq-El- 

<47> £ 1 ^ £ 2<H] £^1^ tH-n}- B€^]^E| c^eflo] 71^ ^ 71^(45) TllolH 
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^4 44(14) £ 44(18)4, ^-g- 44(18)4 4^(16)* ^1^. 

OL^JL, JE. 1 ^ £ 24| £*14 44 H^^l^Bi ^eflol 4^ 4^-(14)4 ^-f- 44 

(16)4^^41 ^4 i£5]^l 7flsflA]Ei(20)4, TflolB 44(2)4 ^4 TflolB 4^(24) 
4, *IM4 44(4)4 ^£ c-flojE] 3fl^.(33)4, W 44(16)4 ^4 ^ ^(36)1- ^ 

<48> TflojE 4Jl» ^*Rr TllolH 44(2)4 ^4tt cflolB] 4°J(4)^ JE 

4 ^4sH ^ ^(5)-^ ^tb4. 

< 49 > ofl^ ^.g. cqet- 7l§ ^<a-gr ^*Rr ^ 44(16)^8: 4^ ^^(5)-i: 4°H ^-Jl 

7))°)S. 4^(2)4 4444 ^44. 

<50> «Vn}- E^£xl^Ei(6)fe 7flo]H 44(2)£] 7flo]S 4 31 41 -§-44<*l ^fl °1 44(4)^1 4^ 

4JL7> 5fi 44(14)41 ^434 443^1 44. °1» 314^, 44 H^^1^B1(6)^ TflolH 

44(2)41 ^4 TllolB .44(8)4, pH°1^ 44(4)41 ^4 ^ 44(10)4, 4^ 44 
(14)41 ^4 ^314 44(12)^- ^144. 44 H3H4— 4 (6)^ tIMh 44(8)4 

TflojE 444(46)^- 4°H ^zl f^sl44 ±^ ^^-(io)4 ^-314 44(12) 4°H 

3^«Hr %^^(48)^ 3 ^144. 
<si> zieIji, %4#(48)£r tfloiEi 44(4), t-HojE) n^- 4^- 44(32), ZLe]jl ^£el4 4 
4(22) 4£ f^34 ^44. °]*W± 4^ #(48) ^41fe 44(4), ±^ 44(10), 

^114 44(12), cflolEi 3fl= ^ 44(32), zleIji ^Se]^ 44(22)4 SL*\ 44 
^ ^##(50)^1 t:-] ^444. 
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H-efltl ^(12)4 %4-s\o] <^<*(5H1 ^(14)^- JELefl<?l ^ 

(12)4 ^^JL »MH e}-<y(2)4 M-?H}7)1 *fll ^h (14A) ^ i ^ ej.o] (16 ) 

4 f^Tfl *fl2 ^Jf(i4 B )<4, afli ^ ^2 ^«-(i 4A> MB) A\o]o]] ^^}t]} ^£ 

^7l-^(14C)» ^wlW. 
<53> ^-f- *l^-(18)£r ^ bK](16)4 3^r3<H Sj-i ^^(5)^1 ^€4. ^1, ^ 

(18)£r 3^ <3<3(5HH ^(14)3] 3§ 7l « (14C )^ q-^Tfl ^^^Cf. 

<54> o]d\) a]-e} ( wvni- HsH*lieK6)-I- ^«fl S)-i ^1Jl71- ^--g-^ sj-i ^(14)4 ^-f- efo] 
(16)^ -f-*fl 71^ #<y-°l ^-f- ^(18) a>o]oH^ ^sg ^7} ^^^4. 

€^(14)3 3§ 7^(1404 ^ ^^-(18) ^ ^^17> ^€4. o]^ +s% ^)c\] 

^ ^fl-ol o.^ ol^ofl o^fl 5l^i*>7jl 2^1, ^ £-7}#3l ^JEofl rr}-^ 

3^ <^(5)* ¥4*Rr % ^4#°1 ^^1^1 1^ Til si- ^WtII €4. 

<55> 7fl3llAlEK20)^ W ^^](16)4, ^ 2^1(16)4 Tfl o] M ^^^"(46), % 

^#(48), ZL^Jl ^.Bi ^##(50)-8: ^ojofl jl f^S}^ SSe)^l ^1^(22)4, H ^S-^^l 
^^•(22)4 iLJL^-(50Hl *§^£ *fl 2 ^#«-(21)-g- **ll Sl-i ^^-(14)0.5. ^€4. 

°1 3 7fl2e^l^(20)^ S)-^ ^^-(14)^1 ^ H$-7\ Q± ^ 

<56> TllojE e^o](2)^; TIME 3fl = (24)l- -f-Sfl TllolE c£}.oliJl(Dl£Al)S>l- Tllol 

B ^(24)^ 711 olH £\-9l(2)SL3.^ <S#£]fe- 7]}o)^ sfl^ €^"(26)4, TiHH. 
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^^^-(46) % i^^(52)-g; ^-f-^ *fl3 ^#^(27)^- tIMb sfljEL ^ ^(26)4 ^ 

<57> cflolE^ £}-<?}(4)£r 3l°H 3^(30)1- ^*fl Hl°H =5}ol^(p]iAl)^ ^^4. 

3tfl = (30)^ dl°H E)-<?1(4)^^-Bl ^S)^ CflolEi 2fl= ^w. ^(32)31^ Jr 12}- ( 52 ) 
^*}£r *)U ^#»(33)-g; -f-^fl o] Bl sfl^ spjL ^(32)-4 sflH. ^ 

(34)<LS ^^4. 

<58> ^--f. 5^1(16)^ W Sfl = (36)^- **fl 7l§ ^^(nl^ADjO^E-l 7l§ 

-a- ^#^-7fl ^cf. ^(36)^ 5^1(16)^5.^ *0s. *}^f ^ 

(38)^, TflojE ^c^nv( 46 ) ^ ^.Jib|-( 5 2)^- ^-f-*}^ *)l5 ^#*(39)^r ^*fl ^= *}Jf 

^^•(38)4 ^ sfl= #Jf ^^( 40 )o_S ^^q-. 

<59> o] ^ ^-i- 7>Xl^ H^l^l <H^°1 W o V ^ 4^3. ^ -g; °) 

*M A oMl^l £ 3a £ 3cH £^ 

<60> £ 3a!: ^-S^, *fll 4i3 °l-§-*H w}^ 71^(45) ^] TlHB. e^(2), 7fl 

°1B ^^-(8), 7l]olB sfljEL ^ ^(26), ^-S- 2^1(16), ^(18), ^ 

^■(38)^- £^}tt £^ sfl^^-o] ^^^cf. 

<61> OH- 7l^;(45) ^^H^ ^ ^ ^ U-^-g- ^1 

^■^(42)54 ^12 ^-^(44)ol ^*>3 O.S ^3}-^ o.SM| o]^ ^SSl 7l] °] H 

TflojH eKl(2), 711 °1B ^(8), 711 olH *fl^ #^K26), ^g-f- hK1(16), 

^ #^(18), ^g- sflJEL <5>Jf #^(38)^ i^}^ ^11 *fl€^°l ^H, 
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*fll ^r#(42)-°3L^r ^-f-^Tll ^ ^f-oj °]-%-S\JL, *fl 2 ^^(44) 3^-(Cr) HL^ 

<62> 5. 3b# afll JE*i sfl^^-o] 7l^r(45) ^Ml TlMH. ^«£^-(46H 

##(50)-i: 3^}^ «V£*ll 5}-<?l(4), ^(10), =eflo] ^(12), HH 

^fl — ^(32), ^mel^] ^^-(22)^- 5L^Rr A2 ^-gt^ 
< 63 > oil- a o v^§] ^^s]-^, Tfll 3E^ sflH^-ol *§A$Q t}^- 7] #(45) PECVD, i^E^ 

^ u o^# **fl TflolB ^^^-(46), n+ n^ul ^ 

^(SiOx) ^s}- ^Ej^(SiNx) ^§-£) ^<£#^°1 °l-§-^^. 4i^/H.eflo] ^o.^^ 

3!(Mo), E^Ef^, #slw.^l ^(Mo alloy) °l-g-€^. 

^» 3>tt 2)^ ±-% 4i3t °l-§-^-JL3.*| 5L£Efl^l^H ^ i^/=sll 

<65> °H *1 , l£eflx]AE ol-g-tb ^ ^ ^.2.3. ^i/H.efl<y 5flE|^ 

s]_o^*l c-iloiEi e^(4), i.^ ^(10), n. ^l^-(io)^ ^efl^] ^(12), ^ 

JLE|*1 ^^-(22)^- S^rRr *fl2 sflH^-o] 

<66> n. tj~g-, ^^*1 iJ&efl^l^S sflig-l- oj-g-^V ^ai ai^^ n+ t>l^ ^€-^4 
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<67> ZLe]JL, ^(Ashing) *fl^»MM ^cfl^lS ^ ^-o]m £1s)1^]ae 

Sfl^ol ^7^ 3£ ^Al AlZ| ^ ^l^Sl 4ii/£Le^ ^ nfle] ^ ^.nl ^^^( 50 )o] 

<68> ojo^, ^0.5. ^2 $H Sl^d sfl^ol ^]7M 

<69> £ 3d- &2iis}T$., A]2 Sl*i 2fl^^-ol 7i] o]B ^^^(46) *fl3 "}a 3 ^ 

* °l-§-*M ^1 X vfl^l ^15 ^#«(13, 21, 27, 33, 39)^ X^>^ iLJL*}-(52)°l 

<70> a o v^]^i ^2 3)] ig^o] ^ olH ^^^"(46) ^Hl PECVD ^ ^ ^ 

—S. i^5]-(52)ol <>H*1, ^.J:si-(52)^ ^13 4i3t °l-§-t!- SS.Bl^Zl2fl 

a]z| ^7jo s sflE^^ ^11 ^5 ^#*-i-(13, 21, 27, 33, 39)°1 

£4. *U ^##(13)^ ^^^(52)4 ^-§-*M = 3l<?} ^(12)^8: ^l^JL, ^2 
(21)£r ^.5:^(52)* ^Ssl^l ^(22)-i- ^m( 2 7)^ iis| 

(52) ^ TflojB |<3rt(4 6 )| ^-f-^H 7ti°lB 3fl= ^(26)# ^.f^Jl, *)H 

(33)£- iLJL ^-(52)^: dHEi sflJE. *}^- *iq-(32)-§- ln.#A) ?] jl , ^ 5 3^(39)0. iL 

Jl^-(52) ^ TflolH ^^5i"(46)^ ^-f-*H ^ sfl^ ^ ^(38)* tf^J4. <*)7H ( 
^/JE.^ #&|^^( Mo )3H. £o] Aiz|y| e oj-g-s]^ ^ ^11, *fl2, 

^4 ^#»(12, 21, 33) =efl<?l ^(12), ^JLe|*l ^(22), aflJE. ^ ^ 

(32)^1 ^M3* i^#A]7l7ll ^cf. 

<7i> ^°V(52)^ *flJL^=r TflolB ^^o|( 46) ^ ^-o. j=l 7 | *A<£ f^om o.^^ 7 ]_ ^ 

^€(acryl)^l $-7} , BCB PFCB f-^ -fi-7] o]-§-^c|-. 
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<72> £ 3d# , XI 4 v\±-H. ol-g-«H ^Ls°i-(52) ^Hl #^(14), XHB 

sflJEl ^ #^-(28), cflolei 3fl= a c v«. ^^-(34), ^ #JjL ^^-(40)# S^Rr XI 3 £ 

<73> ^>ig ( iiJ:^-(52) #°fl ^Ei^ ^ ^a}- w 0 >^^.S. ^ S^^l 

°.JL*1 3^ ^(14), XMH. 3fl= tfJjL ^(28), ^}o]b\ 2fl= -#Jf ^^-(34), ^--f- stflE. # 
^ ^(40)* ifs}b XI 3 £^ sfl^^ol ^^^4. 3^ ^(14)^8: X)l ^#«-(13)# * 
*fl H.efl<a ^(12)4 ^7l^o.S. JL, XI 2 ^#*(21)* -S-«fl ^££^1 ^(22)4 #7l 

3 o.S ^€^K XHB ^S. ^ ^(28)xr XI 3 ^#*(37)* ^-*fl XHJL sfljE. # 
^-(26)4 ^71^ 3^r€4. sflJEL ^ ^^-(34)^ X14 ^##(33)-g- 

^ ^(32)4 ^7l^ o.S. 3^a*=h ^ 3flS A o VJ f #^-(40)£r XI 5 ^#*(39)« **fl ^ 
# XliEL ^ *I^(38)4 ^7l^o.5. ^£4. 
<74> <^7H, S^ 1 ^ *fl&3.fe 91^ Q ^A>o]i=( indium Tin Oxide : IT0), € 

= (Tin Oxide : TO), € ^>ol = (Indium Tin Zinc Oxide : IZ0) ^ 91^ $3. 

Indium Zinc Oxide : IZ0) ^ ^>M-7> <>l-g-^14. 

<75> o}9\- Qo), #5fl4 9}7}^ MVnV H^4^ <X Efl o] 7 ) # ^ ZL *\]2i 4 

n>^H ^g-fc ^fl^-t^ 5P}i3 ^-g- o]-g-*> ^Jl4 XI 2: *3*r* of-g^ ZL 

«l3l*Rr XI 2 ^:7>» ^ ^4. ^^14, 4 ^ XI 2 * 

*<H €7> ^Vofl tb^7> ^JlS-j?. XlS ^3^H X12 ^7}f C| ^ 
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<76> ^ EH , £ ^2: ^ n>^H ^ ^« ^ 5^ ^ ?A~4 9l7}% 

<77> ^- 7 1 S.^^. ^§> 7 1 ^*>a} f oflofl tr)-^- ^Tfl ^7]-^ ^ H^^l 

^ o^eflol 7l^ 7]}o)^ eKl*K 4V7I TllolH 21-^3]- sg*g*>7fl ^ eKl*h ^j-71 

^-^4 *§^S\°] #7l ^3§^^]» o]i=H=r ^T^* Sf^^q- 

<78> «Ve]-H^^liE-1 O]eflol 7l^ ^>7l TflolH 5E^€ *M £ *>M"^ 

5. ^j>$€ 7)} Q }B. n^Q, ^7} $\o]B\ E>£[ofl S^i^S- 

E^ = ^ Efojofl ^ig-^ ^uf^ H^^O.^ ^-f- Sfl^l- ^7>S ^ 

<79> ^7] 7flo]B ^ W B±<£-gr ^-£*d§^, ^ ^lt ii£ 
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<83> ^71 C-llolBl sfljE.^ ^-71 ^5L#^3\- #7] iL5£^ti ^Wl*>3., #7] H^E^f^l 

<85> ^-71 ^ ^ ^0_ S <£^lir7jl ^W^l, 3f, ^ 

<86> ^-71 «^ H^l^ir ^71 Tfloje 5}-ol:aj- Tflol^ ^jz)-; aV 7 ] ^ 

<87> ^- 7 ] yVnVE^^^Ei c>|eflol 7 ] ^ #7] 7(M H ^Bj-g- AVojo]] #^£]7fl *§>$S| 

<88> Aj- 7 ] # 7 ] CljolEl E^-Ol, #71 #7l ^efl^l #7l Sj-^i 

ZLSlJl #7l i£5]7] ^-Sf-g. CCfE(- ^-71 TflolH ^<£^ ^^SLS. ^Cf 

<89> a o V 7 ] HVnf-E^^^Ei O^eflo] #7l 7fl o] E afl^, ofl o] ^ SfljEL, sfljEl ^ Sf^i 

#^hg- l^A^fe JiJL^-g: ^7>5. ^W^Rr 3^ ^^S. 
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<90> # 7 J a^^^g. ^-7] c-11o]El3fl^<4 JE^ilS. -l^iLS ^tf. 

<91> # 7 1 jj.^.^^ a o V 7 ] ^g^tLc^ o^s)^ # 7 1 7flolE^o]4 M-^>7ll ^ 5} 

<92> # 7 | ^§>7l ^ofl ttj-S. ^sg ol 7 >^ H*ffl*l^B] O^efl 

#71 Tflole^-OlcHl S.£^SLS. ^ ^ Til <>1 B ^ = , #7l TlMH. 

^-oj^ ^ e^-o], #7l ^^o]^ ^-g- ^q-, #7l ^5}olofl ^^-5]^ ^ 

£ §>M-^ S.^SL5L ^ 4 = 1- S^-*Rr sfl^-i- ^*Kr ^711^; #71 

*fli ii^r tIIoih^^, tiV£^)# * c-iioiEi^^ ^§^Rr #7l 

«V£^# * cflolEi ^Alofl ^Z^o} A o V 7l 7llolEE|.ol^ ja^>^ C-Ho-|E^ol, #7l 

C-HojEl^ololl 7^o]5_ f>}^o) J£*I^O_ S C-Ho]El3l]^ ( #7} cfl °] B\ ^ 

Jg #7l wVoVe ^J^^e^o^ ZL cfl^S}^ #7l H^H^l^&l^ = efl^l^l 

#7l ^eflol^^^l SL^TT *>H-^ 51*1^ ^^SlZL #71 W^Sf 

7)1 *§^H #71 ^-f-^-D}- ^^^^11- ol^- 3g 7l «. 1 . i^-tt j^^^g. i^>^ X| 2 £ 
^4^5-^-, #71 ^E^^AElol ^^l" *g ^ #71 f^S)^ 

^*Rr #31^; #71 *>JE*ll^ ^ ^2 S^lg-g-g; <g.£J=- #7l TlME^o^ #ofl £L^nV 
* ^*Rr 3^51 #71 2}-^^ ^Tl^oflA^ #71 3^3^ ^ £^ 

#7i av£3i^ *fl^*fe #31 » i^*Rr ^-i: ^iis 

<93> #71 afll H^l 4^5-^ ^£^#34, ZL ^^Q\ ^ a o V ^m ^tb iLSS^f^ <>1 

f^S ^#1*Rr 3* ^iLS. 
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<94> Afr 7 ] ]±3L^ tg^S}i=. c^i, <#7] 11 D -1- ^ #7] TflojE ^^nV^- 

# ^*}<*l #7l TflolHsflS. * ^*3flH.^ i2£^dfl: 3:711 «• S^-«Hr 

<95> ai^A tg ^ *}±r &7\)±r #7l ilSV, Aj- 7 1 ^ o] E ^<£^, #7l 5*=-4^.fc ^ 

-f-^Kr ^#-t"# 1^5H #7l 7flo] E2fl:E. ^ ^-f-sfljEL^ 12£^ft ^#Al7l^ 3:7111- 3. 

<96> a o > 7 ] ^ 2 *H€5>& ^£^#4, H ^rH^LM 3:^ H o V *l* ^ iL^S.^^ °1 

^#*Rr *V4. 

<97> a o > 7 | H^nV^ cjTll^ #7l ^Jl^M: ^**}^r *§#*H #7l C-flolE^ 

sflJEL^ ii#Al7H #71 JiLJL^ ^ TflolH^^^-^- ^-f-*]-^ 

*§#*H #71 Sj-i^-^-Sl J±2:£^i# ^ f^Elfe ti>£^l^-g: i^#Al7l^ 3:31* 

<98> a o V 7 1 t^nV^ ^fr}^ 3-Tllfe #71 iiJL^S}. #7] ^*Kr ^##^T ^ 

#71 eHolEisfljEL^ £12:5. ^#Al7H #7l 1I D -1 ^ Tfl <W #7l 

^f^>^ #7l 5^*1^ SLSS^ ^ #7l 

< 99 > ^si#^ x\z\?Q- #^o.s. IHM^Tfl #4*. ^el, Sejwiffl, h^-, ^€ ^ 

S.^*}JL, #7l J±^_£*d#^ E^E}^* X#*Rf 53* ^HJ 
<100> ^-71 sMl^^r #71 C-HolE^cSl- -§-0_J £ ^*C. S ^J-g. ^-^-S. tbCf. 
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<101> Aj- 7 ] ^ 2 £^ 3HH5--ir ^o^Rr ^Tflir ^"71 4*14 #7l Tfl o] E A>ol 

ofl ^JL f^4xr ^*Rr ^7>S. 5E.^*Kr 3^ ^SLS, *>4. 

4*Rr ^T^l# Xf-*Hr ?A^C *];4. 

<104> o]S>, -g- ig^oj wj-eV^^V o]]s-g- £ 4 vflx] £ 151- ^11§>7ll ^^}7) 

3, ^4. 

<io5> s. 4^ ^ ^4 ^4 o(| o(| 4s. ^ ol 7 >^ MVn}- H^4^4 efl o] £ 

4$ 3 J^£°l^l, £ 5tt 4<M ^"m-m"', "IV-IV"* 44 €#ltb 44 H€4^4 431 

<106> £ 4 ^ £ 5^1 £4€ avnv E 314^1 o]z]]o) 4^ 71^(145) 4 ?ll ojH *1 

<£nV( 146 ) o- A>olofl J= ji JH^>*>7fl ^4 TflojE 51-01(102) ^ Cflo]B| 4*1(104)4, ^ ^4 
^44 hVd| E^l^BK 106)4, ^ ^4 i2S 4€4 4^ ^^^1 ^ €4* 

*}5m ^44 Sj-i ^^-(114) £ ^ #^-(118)4, ^ #^-(118)4 ^4 2l-ol(ll6) 
# ^1^14. ^elJL, J£ 4 ^ £ 5<*fl £44 44 b€4^4 o^efloi 7l4£- iS.^4 ^ 
(122)4 ^-f- 2**1(116)3 ^Jfofl ^S2)4 7fl3xflAlEi (120)4, 44B 4*1(102H4 

4°1B 4-^(124)4, 4°14 4*1U04H14 cflolB^ 4^(130)4, 4*1 

(116H14 ^ sfljELC 136)1- ^7}3- ^1^4. 
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<107> 7)1 o] H ^ISl- TlHiH e}ol(102)4 ^SRr 6fl o] E^ EK1Q04) 

<108> o_fl^ 7l§ ^-g- ^«E>Rr ^ Hf<e]( 116)^" 3Ml <3<3(105)# 4°H1 J=L 

Jl 7fl°lB 4^1(102)4 U|-^>fl *§^€4. 

<i09> H^^l^H.i(l06)^ TflolB. 4^1 (102)2] 7flo]B ^Jiofl -§-#*H cflolE] 4<y(104) 

^ ^lS7> 44: ^^-(114)^1 f^s)o] -fM4?fl ^4. oji- ^*H, ^ B 314^1 

(106)fe TflojB 4^(102)^1 3^r€ TlHB ;&-=-(i08)4, ^jolEi E)-oi(104)ofl ±+ # 

^-4, s}-^ ^^-(114)^1 ^#4 ^efl<y ^^-(112)* ^wlW. 5&th ^4 H^^l^E-|(106)^r 
7fl°lB ^(108)4 7\)o]B. ^4(146)^- 4°H ^3. ^3^4 ^4 = 31°] 

(112) 4°H ^*Rr ^^(i48)-g: 3 ^tiltlcf. 

<110> ZL^JL, *^#(148)^r cflolEl 4^(114), 4-^(130), =L?)3L 

(122)4£ ^4»1 ^44. ojE^ %^&( 148 ) ^o)l^ c-flojE^ 4^(14), = 3fl<?] 4^" 
(112), 3fl = (130), ZLE)^L ^SEl^l 4^(122)4 £.4 ^#-g: ^ -2-4 ^##(150)°1 

cl ^44. 

<m> 4^ 44(114)^ 44 H^4^4(106)^ iELeflo] ^^-(H2)4 ^14^4 o>^&| ii 

3*1 4^(122)4 <y*flS*sH <8^(105HI ^44. ^ 4^-(114)£r 2=3l<?] 4 

^-(112HH ^)°1H 44(102)4 444*1 ^ «-(H4A)4, ^^-(lUAHH 

^4 444 ^Ti-*M114B)» ^«144. 

<112> ^^-^-(114)^ 4^44(114)4 f^4xr «^#(148) ^ ^^(150)4 ^ 

^-S ^44. 4^44(114)4 *^#(148) 31 £-4^^(150)^ 4^44(114)4 
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-g-c] ^^^4. #<H, 3^^(114)^ ^V3E3fll34|€^ ^(dl)^r aj= 3 

im°]^. 5^ ^(114) -4 ti>£^l2fl^o] ti>£^l o S oi^j- 

<ii3> ^-g. ^#(118)^- eKl(116):4 3^r3<H ^ <g<3(105Hl ^^^4. , ^ J f- 

#^-(118)£r Sfi <g^(105)<HH ^ ^(114)£] ^7]^-(114B)^ q-^-Tfl ^=1t}. 

<114> o]o]} IXj-eq-, aVBl- E^^l^Ei (106)1- ^ S[± ^(114)4 ^ E]- 

^(116)* **fl 7)& ^<a-ol ^ #^-(118) A>o|ofl^ ^ ^^7]. s-fr), 

sj-i ^^-(114)^1 ^7]^(114B)2f ^-f- ^^"(118) 4°H1 *r*8 ^i^l7> ^^^cf. o]^*}- ^jg 

^1 <4^r ^ ^"3 (105)* # ^4* 0 1 Til ^ 7)12:1- ^^Ml ^Cf. 

<ii5> iSSl^l nn*)*Ul20)^ eR](116)-4, ZL ^ ^°)( 116)^ Tflols ^<gBV(146), 

#^#(148), Zl^Jl ^.^ ^W(150)* A>olofl ^.jl f^sqji ij-^ ^1^(114)3|- <MS|-€ ^ 
£3*1 ^d^(122)A3L °l&l*r 7fl3)HEi(120)^ 5}-^ ^(114H1 

Sf^ <$3L7} ^ S\-± nfl^l <>r^ -fr^l ^ 7fl ^t}. 

<iie> TflolH 5^o](i02)^r TllolB 3fl = (124)l- ^f-*fl EfloiH 7fleH 2})7lxl(Tape Carrier 

Package; 0 l*h TCPe} ^0]^ c ^ (v)^X\ )<2f ^^^cf. t^b sfl^-(124)^ 

2r<y(102)iL5.->f Ei Tfl^lB ^^^-(146) ^ ^.31^(152)^: *fll ^ 

##(127)* ^#£t}. ole^*]- ^jolB 4^.(124)^- 7)}°}^ £}-<?]( 102 HI SL^^r 

3^(Ti), ^31(W) -f-^ ^oj # £ ^ ^^o] ^Vcfl^ ^ ^#o] f2f 51- 
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fet*. °H TlHH. 3f| = (124)^ TCP* ^ v *Kr #4*Hr 3 -MS. ?1HH 3fli= 

(124)31 ^ l:^* ^ &7fl ^cf. 

<H7> ^-f- 2^1 (116)^8: sfljEl (136)^1 -^-^^ TCP* 7l§ ^^(nl£Al)o. 

3.^ 7l§ ^o^ ^^Tfl ^cf. ^ ^ = (136)^ ^ el-^JC 116)^5. JfEi ^^Jl, Tfl 
°1M ^^^(146) g ^ Jl ^-(152)^ #-f-S}*7 ^13 ^#«-(139)-8- ^*fl o]^^- ^--f- 

sfl^(136)^ ^71 TllolB sfll=(124)i4 ^o} ^^(Ti), eji^KW) ^4 ^J-o] 7 0 >n ^Al^ 
ol o.s ^ ^#oj ^cf. o]ofl ^ 3X1) j= (136)^ TCP* if-** 

^-°r #^}^ ^-MS ^ 2fl^(136)^ ^ ^ &7fl ^4. 

<H8> ^*H*jo_5., 711 °1H BKIU02), ?)1 olH ^(108), ^ ^<?1(116), nelJL ^-f- 

(118)£- ^11 ^ *fl2 ^-#^(142, 144) °1 *}#^ o]^ =4=^ ^Tfl ^rf. ojs. - ^q. 

31 ^#£r ElE^(Ti), «gi€(W) ^-4 ^T°1 7 o v S ^ -#313 ^ o] 

o^cf. zl^jl, M-^^i -^f^8r <£^<& 711 °1H ^^-S. oj-g-SlJI o}- o^ D ,u 

(Al)Tll =-4*. #elw.^i (Mo)i ^bI(Cu) f-4 ^^-5- ol^^m. 

<H9> ^7lA^ 7^11 ^-^(142)0.5. #51 ^ ^H^M ^ ol-g-SRr ^-f TllolB sflJEL 

(124) ^ 5fliEL(138)^ ^31 ^12 ^#(144)^ ^l^^JL ^1 ^-4^(142)ol ^ 

^711 ^cf. tiV^^l, ^12 ^-^(U4)£LsL ^ tfl^o] 3. ^-g- o^Kr 

TflolH 4 = (124) ^ ^-g- ^^-(138)^8: ^|2 ^#(144)^1 £t\] £ 

<120> C-flojE-1 Sl-9j(104)^r CflolEl 2flc (130)1 . ^ TCpol l c-HojE^ JEL SH ^ ( 

^^^Cf. Ci] O] Ei 2}1^.(130)^ Ol Ei 51-9J(104)^.S^-Ei ^#£] Jl, iS^(152)* W*>TT 

^12 ^^*(133)-8- *§-n ^#^4. cilolEi 3fl = (130)^ tllolEl e}-ol(104)ol1 lt^^ 
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ElEBKTi), ^i^l(W) ^-4 % xfl^°l ^tfl^ojjL s #^f#°l £ 

^cf. 0)6)1 trq-e^, dlolE-1 3fl = (i30)sq- TCP* ^f^Kr >£4*Rr ^-f^si cflo]^ 

3fl = (130)Sl ^ *8-*l« ^ 5^1 ^rf. 

<i2i> eflolEi 5}9J(104), = 3l°J ^(112), s^4i €^(114) nejJL 31 

■^(122)£ ^1 ^ ^12 ^"##(154, 156 H °1^ #7fl €4. ^ 

q-s) #4rf^ qq-^-(Ti), ^i€(W) ^4 #51 *fl^°l €■ ^JlS. °1 

^^14. q-q^j e>M-o^ -g^f^ TflolH -g^S ol-g-£]jL ol^ ^q 

13- (A ^e^(Cu) ^-4 ^ oi -oi^icf. 

<122> o}7H ; ^li ^^(154)^.S # £ ^ tfl^ol 3. ol -§-^ ^o. 3fl = 

(130) ^ SMi^UU)^: ^12 ^#(156)^ »|71£)J1 €r>-^^ ^-4^(154)°1 

^ f2f ^-Tfl ^It}. tiV^ofl, ^12 ^-^(156)^.3. #2. ^ xfl<2^°l s ^* °l-g-*V^ ^ 
c-llolEi 3fl = (i30) ^ 3^ ^(114)^ tf-^ *ll2 ^#(156H ^"Tfl ^cf. 

<123> 51 6a ^ i 6b^r ^"^^ <^H 4^ ^ ^Tfl <$7}^ S^^l^Ei ^eflol 

<124> £ 6a ^ £ 6b<Hl £7sl^ v}q\. Qo] u}^3_ ^ 0.3. 71^(145) #afl 71HB. 

h}?J(102), Tflole ^^. (108)) t^oIh sf) = (i24), W 5^9J(116), #^-(118), ^ tfflH. 

(136)1- if"^ *IU £^ sfl^^l Till p>^3. £ 7a £ 7c 

<i25> £ 7a ofl 5LA)5± v}<% £0} ^7l^r ^-ofl i^Ei^ f-a] saj-wj-^^. ^fl 
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XU XMB ^"^^(142)3}- X]2 7]]°}^- ^-^^(144)ol o.S. ^^%<L£.tf °W XI 

olH ^^^cf. ol7]-H, XU ^ Xl2 XHH ^#^(142, 144) # <5>M-^ 7l] o] j= -g- 

El^(Ti), ^i€(W) ^ 7j-J£ ^ ifl^o] A^cfl^O.^ =l °)^o]x] 

3., M-t^l *}^o) 7]}o}^ ^nl^-(Al)^ ^r, ^el(Cu) ^ ^ 

^■^■SLS. o}^^. °1<H>*1, XI 2 7flolH^-^#(144) SHI 5E.S.2fl*l^B^°l ^€ ^4 

^- £ 7b<=Hl £^1^ w>^- ^-ol ^71^(145) XU ^3(200)7> XI 1 

nf^a.(200)fe XI ^ ^3.71^(204)4, ^371^(204)^ (P2)Xl 

^^iK 202)5- ^altbcf. 4i3 7l^(204)<>l °J ^ <^(Pl)o] 

<X&|tb XI 1 o>^a(200)# <X-g-^ iSefl^l^H^ ^- XU ^3(200)^1 

^^fC 202)4 tfl-§-*l-<X ^<*(P2H ^£3l*]SH X1€(206)<X o]^^- s.^]] 

5fl^(206)# <X-g-^r Aiz| 3. XI 1 ^ X12 XHH #^#(142, 144) °1 XI^N^ o S 

*J £ 7cXl 44 ^T°l XHH 4<?1(102), Xl°lB ^(108), XHB 3fl^(124), ^-g- 

4^(116), #^(118), ^ XI £1(136)1- Xll 51*1 ^€4. 

<i26> Sl 8a 3E. 8b^ ^4 oflofl oj-^- ^sj ^ <^7>^ 44 B^4^4 o] Z ]]o) 

4^4 TflS ^ # X12 4i3 ^* 4tt 3^51 ^ ^51°14. 

<127> o-*1 ( T)]i 5L# n^o] 71^(145) ^Hl PECVD, J§-4 f>4 ^ 

* ^-*fl XMB <g<£4(146)<X ^^4. XMB ^4(146)4 ;flSS^ ^4#(Si0x) 
^5}- ^E)^-(SiNx) ^4 ^-71 #^ol ol-g-^ti}-. 

<i28> ZLS] JH , £ 8a ^ 2. 8b<Xl 5.4^ 44 £o] ^2 ^ XMH ^<34(146) 

4°fl «r^#(148) ^ .£4 ^#^(150)# ^rSXl 2fl^4; cflolE^ E><y(104), 

^-efl'?! ^^-(112), ^ ^^"(114), no)B\ 2fl = (130), ^^(122)^ if-^ Xl2 £ 
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^ ^44. X|2 p}iH £. 9a 4*1 £ 9e» -#4*1 4^ 

£ 9a°ll 51*14 44 711 °1B 4(146) PECVD, ^44*8 ^4 ^aj- « 0 >^^- 

Jg-n XU o}£^l#(147), Xl2 ^5.^^(149), ZLE|uL XU ^ Xl2 4ii/=5fl<y ^#(154, 
156H £43^S- *§^44. 444, ^1 ti>£^^(147)^r Ir^l-o] 43^g 
*M^°1 ^l-g-^H , X|2 til£^l#(149)^: SE^r P^ 4 «1 ^§ 

44. XU ^ XI 2 i^/E^Sl ^#(154, 156) ^ 444 ii/Eel|°J ^^£r 44w 
(Ti), ^i^l(W) -f-4 ^-o] 7j- £ * 44^ °1 >y-tfl^o.s. ol^xlji, 444 4 

44 ^/-3)°J ^f^r 0 s ^Mtet(A1)31 ^r, *e)«^l(Mo), ^4(Cu) ^4 t^lS 

ZL 4-g-, XI 2 i^i/S-Eflol ^#(156) 5]°)} ISsfl^liE^ 4-5- £ 9b ^1 £ 

*14 44 ^ X]2 4^3(160)7> 4^714(145) #-^1 ^144. XI 2 4^H 

(160)fe ^4 XI^Sl d}a 3 714(162)4, 4^3. 714(162)4 44 <3^(P2H1 ^4 44 
^-(164)4, 4^3. 44(162)4 ^ ^4 ^^(P3)<^1 ^4 4^ ^Y(166)(S^ 

^-¥•4-^)1- ^444. 444, 4^3. 71^(162)^1 i^#4 ^4(PD°1 €4. 

°1^4 XI 2 4^3(160)* 4 -§"4 1£5^|^d||. Lc:44 * ^##0.3.4 4^3.(160) 
4 44^(164)4 3^ ^-¥-(166)^ tfl-§-*H 44 <3 4(P2)4 ^£ ^4 <^^(P3)oll4 44 
# ^ 3LS.5114— H 44(168)4 ^44. <r, ^ °j^(P3Hl ^4 5LSE114^B 

41^(168)^r 44 ^^(P2)<H14 ^4 XI 1 £4* ^ iS3l4^B. 44(168)±L4 ^ XI 
2 £4# ^-Xl 44. 
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<i3i> olE^tb ISell^liB ^^(168)* °1 -§-?!: *JzJ- f^AS *fll ^ ^12 ±^ 

^#(154, 156 H 2flEi^°.S*| .£ 9c^l w>sf Qo) £\}o]b\ E)-ol(104), 31 

^(104)3f 2=31*1 ^(112), ^ ^(114), ^Sel^l ^(122), HHeI sfl 

£(130)* i^sfe ^12 sfl^^o] ^^^4. 

<i32> ZLe]jz, iS^liE 2flH(168)^- °}ias °l-g-*!- ^zj- ^£3. *)U <££31^ 
(147)2]- ^12 *K£3llHl49H sflEi^ o_s*| £ 9d*4 ^^&(i 50 )4 SM3f^(l48)°l 

±i/HE^J ^ n^-Sr 4^ °1 <H ^-i , ^(0 2 ) °W (Ashing) 

^£3. £# <8^(P3)*fl ^2 £°1* 5>^r 5Lg.5)l*l^H ^(168)^ ^l^^JL, 

^(P2)°fl ^1 ^Knl)* ^ 2fl^(168)^r ^7} ^o>^l ^cf. o] 

££e^liH 2|]^(i68)^r °l-g-*l ±\A ^£3. S]^ £# ^(P3), ^ ^ B^l^^ 
sfl^ofl *IU ^ *fl2 ^>i/£efl<y f^^(154, 156 H 7\]7)&t±. ofl* , A2 

/£efl<y ^#(156)£3 #e|ti.^l(Mo)ol, afll ^/JELeflo] ^-4^(154) °S E} EH§-(Ti )«>1 °1 
-g-^ ^12 ^/£efl<?l f^#(156)£r ?H f^AS, afll dut/H.^*! ^-4=^(154) 

^ ^ ^-^H ^T^tf. tilcfl^., ^2 i^/JE-efl^l ^#(156)^-3. e]e|- 

T§-(Ti)ol, *fll ^i/=5fl^l ^-^#(154)^5. #s] «.iffl(Mo)ol ^-r- ^12 i^/=efl^] ^g- 

^(156)£ ^ ^4 ^o Si ^i/^ 5 flol ^-#^(154)^ ^ ^£3. *||^ 

<HH ^171^4. ojofl 4sf, JE^l^ ^^-(112)^1 ^=M- 5E.^-*Hr o]b) e^<?l( 104)^11 *| 

zl chg-, 5££efl*l^H *«€(168)-a- ^ ^ B^l^sl 

^-^H -2.^ ^W(150H *fl 7^.2.3.^ *^#(148)°1 £#£^-. 

<133> ZL^JL, £ 9e°fl S.*]& *}Si\- ^O] ^)12 sj)^ ^ofl U-o} o}o} H^liB 

(168)<>1 ^fl/H^tq-. 
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<134> S 10a ^ £ lObTT ■& sgX\ oflofl #7)} o]7>^ «vn| ^efl 

<i35> £ 10a ^ £ lOb^l 44 ^-o] ;*U3 p}iH 4:£*!l sflH ^ 

rdii/JE=Efl<y ^ sflBio) TllolB ^914(146) vfl4 ^3 ^#4-l-(127, 133, 

139)^8: i^}^ 11Jl4(152)°1 ^^4. o]^eV ^3 ^-fr £ 11a i-fl4 £ lld» 

% v 2:4<^ #4*1 ^ t^-g-^ ^t}. 

<136> 5= ii a ofl ^-ol tiV£x)l ^flH4 4ii/=e^ ^ 4 Ho] sjf^ TflolH 

4(146) ^Hl PECVD ^ #3- «^ ^.5. iLJ:4(152H ^€4. l±J:4(52)Sl 7flS.3^ 7fl 
°1H ^91^(46) -4 ^7l ^91 #^14 ^^7} 431i(acryl)7ll $-7] 

BCB HL^r PFCB ^4 ^ -ft-71 #^o] oj-g-^cf. olo^, JeLJl4(152) 4°fl XJlefl*]^ 

H4°l ^ 4w ^ llb^l 44 4-^71^(145) ^<H| ^3 4^3(210)71- 

^H^14. *fl3 4^3(210)^ ^^91 4^371^(214)4, 4^371^(214)^ 4#<3 

<3(P2H1 4^(212)1- ^l^t)-. o}7H, 4i3 7l^r(214)ol °j<*^ ^ 

oj^(Pl)ol oleitl ^13 4^3 (210 )» ol-g-tb I£2ll^liH n -n v t ±% 3l ^^SLS.^ 

x\}3 4^3(210)^1 4*2:^(212)4 tfl-g-^H oj«(p 2 )oil ££Efl7lAE 2fl^(216)ol 

4. °l^t!: ^(216)^ a] 4 ^ 0.5. jiJl4(l52)ol uflE^^iLS^l 

JE llc^l £4€ 44 *fl*l *)13 3 127, 133, 139)4 ^-f-*(220)<>l ^€4. 

<i37> ^1 ^#^(127)-^ 11:1:4(152) ^ TflolH ^°m-(146)^- #-f-4°1 7fl 0 lH. 2fl = (124)1- 

ii#Al-7lJl, ^12 ^##(133)^8- iL3:4(152)^- ?Hg-*M $1°}^ 3jflc( 130 ) 4 7)JL, *U3 

^#*(139)£r is4(152) ^ TlHS ^°14(146)# 2flJE.(136)» ^#4?14. 
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o}%7)} TflolH sflS. (124), t^oIe] sflJE.(130), ^-f- 3flS.(136)fe ^ vfl^ol ^ 

<138> #-g-fr(220)£: ^.^^-(152) ^ TflolH^o^^ue)^. .g^H *m ^(dl)^- s^3l 

^-(114)4, 3^^(114)4 ^^^-(114)4 ^ ^12 ^Kd2)# ^ «^#(148) 

^ .2.^ ^##(150)* 3E#*>fe ^Xl^H ^ ^V-¥-7l^r(145)-i: i^fr^l^. o] nfl , 
%^#(148) ^ W(150)^ ^ <« 6~6.5^o]ji j ^^^-(114)^ ^ ^ 

3~3.5/zmclcf . 

<139> ^O^, 2n#^ 2f^^i^(114)t- D>^HS ^AjAlZ]-^ o_s.m] s. lld^l £ 

wf^ £o) ^^^-(114)31- «-^#(148) ^ -2.^##(150)£r XU ^:*1§1 
f^^!4. ofl-I- #<H, 2^^(114)4 %^#(148) ^ o,^^«(150)^ 

9= 3//m^ ^ ^-7fl ^t^-. oj^ v}^^7§SLS. al-£^2fl^ (148, 150)^1 ^M^^ 

(114)iU} ^Tfl ^^^-(114)^ ^7^4 ^§-^(118) A>°1^ #3<>1 7fl^ 

^o] « 0 M*>7l ^eflx-loic}. oi^Tll «]r£^3(l^(148, 150)4 ^ ^ Sl- 

4i^(114)£: ^ tfl^^^l €" ^#ol #7fl €4. 

<140> ^3 n>^H^^ofl 21*11 1^#^ 7l)olH ^ = (124), c-flolE^ 2fl = (130), 3flH.(136) ^ 

3^*i^-(114)£: £ 12 ^ £ 13<H] til-4 ^-o] - 7 >*1 7}^l7ll 

<141> -s-^, ^Jf^ TllolH ^#(142)°-S ^E}^(Ti)ol, XI 2 TflolB ^4* 

#(144) o.S *ej«.ia(lfo)«»l ^-f £ 12ofl w>4 ^°1 TflolH SflS.(124) ^ W 

3fl^(136)Tr XI l 711 °1H #3^(142) ^sJ4. °1tt m ^ m ^##(127, 

139) ^ ^*<HH Aj-w-^ ^ 2 TflolH ^#(U4H XI 71 s) 71 m^ojcf. 
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<142> ^tfl-S., is\™-2\ Tfloje ^-^(142) -i-Bm^KMoH, ^2 7flo]E ^-^( 144 )0. 

S £)E}^-(TiH oj-g-^ ^o. £ 13 o)l ^X\^ y>sf ^-o] TflolH 3zflj=(124) ^-f- 2)U=(136) 
^ afll £ ^2 TfloTH ^-^(142, 144)ol a^s} o]^ ^# ^"711 ^JL, Tfl 

°1B 5fl = (124) ^ -§-§- ^(136)^ ^1 ^ ^13 ^^(127, 139H1 ^2 TlHB 

^-^#(144)ol ^2:* #7fl 

<143> Htt, *fll ii/E^Sl ^"^(154)^.5. E}m|-^-(Ti)°l, A2 4ii/=efl«y 

^#(156)^.5. -§-e| w.^(Mo)^l £ 12^11 ^-oi cfloiE^ 3flc (130 ) 

SM^^-(114)£r afil ^i/^efl^I ^-^(154)^.5.^ °ln ^2 ^#*(133) 

W ^ ^>§6|H -*U=Lo] ^ 2 ^/=ellol (i 56 )o] *\}7]s\7) nfl€-°lt}. 

<i44> yVcfls, <5>-^ ^i/^ell<y ^-^^(154)^.3. w.'SCMo)^ , ^12 ^^/H.efl<?] 

^^(156)^-3. B}E}-^-(TiH ol-g-^ ^o. £ l3 6\] rzX\Q w>^- ^-o] D-flo^ sfl^.(130) ^ 
^^•(114)^ *fll ^ ^2 ii/£^|°J ^#(154, 156) ol -=-4=^ ^ ^ 

cf. nelJl, cflolEl 3flE(i30)fe ^12 ^#*(133)<^1 Sl«fl 7fl2 ^i/JELeflo] #4*^ 

(156H £#s) ^3:1- £-711 ^^^(114)^r ^*(220H1 £l*fl ^-^1 ^12 

°J ^#(156H ^"711 ^tf. 

<W5> ol^i- ^o], ig-^o] ^]6\] 4^ ^sj ^711 9J7>^ tfj-ej- c^eflol 7l^r 

^ zi ^11^ « c >^^ ^ ^^-(114)* ^eflo] ^(il2)-4 ^o.S zl&Iji, 

5^*1 ^-(114)2}- ^£^31111(148,150)01 ^^l ^^£1711 til^^] 3fl^(l48 ,150)^1 

<146> se*!:, TflolH 31)1^(124), ofM^ 5^(130), HSlJL ^ 2^(136)^^ TCP^I ^4^0] 
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^, ^ 5L#^°1 €-2.^711 S\Z.£., ^ ^ 5L#n ^ ^ 

^iL&?ll S\5-£. P}i3 ^ £M1 £t}. rfA] ^>c^ ; ^ ^ofl rcf^ 

4^ #31 ^ B^fl^liBi o^o] 7 ]#°- 3v}^3. ^€ ^ &7fl 

<147> £ 14 ^ 5. 15°fl «V^}- ^r°l ^€ ^ H^l^Ei c>|eflol 7l^, cf 

-E ^ zJ-B}- <H3H(272)7> ^ 71^(270)^: ^«1*H ^^^(274)# -f-*fl 

^(270)^ ^ H^fl^l^Ei <>HH 71^1^ tIMe sflH.(124), cIMe} 511^.(130), ^Jl ^~ 
* sfl -EL (136)7} ^ £) ^ sflJEL <$<*3\- #7fl ^v^t}. 

<148> uv^- B^l^E-i <H3H 71^: Si 3H = ^ ^ °fl = ICtr°| TCP (170, 

180)1- -£#-!:( 184) °1 S.^^ ACF(Anisotrophic Conductive Fi lm)( 182)1- °l-§-s}<*| JfaJ-X|7l7fl 
Qr\. o]c]} v^E\ t TCP( 170 , 180H #^ sflHt(174, 176, 178)-g: ACF(182)^1 

(184)^ J§-n TllolH 2fl = (124), OH Ei 3flj=(l30), =LZ\31 ^ 5fl = (136) &7]^°.g. 
^^€4. ^*ll3-°5., TflolH TCP( 170)2} afloli ^^.(172) #ofl *fll TCP 2fl.Ei(174) 

^ TflolB sfl^.( 124)2}- , tiHEi TCP(180)2} wfloli ^#(172) ^} *fl2 TCP 2fl:E.(176) 

^ q]o]B\ 3)1^(130)21-, TCP(180)2} tiflol^ ^#(172) #<*H ^13 TCP 2fl = (178) 

^ 5)1^.(142)21- ACF(182)1- -g-*fl #71^ o.S °1 ^-f TjHH sflJ=(124), cflo] 

e} 5flJ=(i30), neli ^-f- 2fl = (136)^ ^ ^^°1 €■ ^#°1 t#€ #ui & 

°.JEL3. TCP (170, 180)21 Jf-av ^-§- yl^-^cl sfl£5j ^1^4. 
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<149> Aj-^*V ^ £o] y £ wV^ofl 4^ ^ ol7}*§ WV^. E^j^l^ o^o] 7]^- ^ 

ZL ^2: ^* H-^*] ^4 ^9J*> ^O.S SM^^M 3§ 

^-8: a o^lt ^ 51 H^- #51 "A ^ #JI ACF1- -f^fl TCP^ ^ 

^€4. °H 45}-, Jg. iVtgofl rcfS ^ ol 7 ]-^ aVn}- E^} 7 )A E j o^ol 71^ ^ ZL ^1 

£th ^*f| ^ #7jl ^]7>^ tiVn| H ^^^ E ^ ^ 3j oj 7 i^- ^ n 3^ 

3. ^G-S- ^ B^^l^Ei <H3M ^12:^- ^ &7fl j^ju^. n HVnV E^]^ o] Z ]} 

s ^ sa>n 

<150> o}# A£x$iQ. vfl-g-^ ^.«fl ^*>5V3 £ 7l#A>^ 9J^>^1 ^ $H >M 

a o V^^ ^ofl 7l7fl^ lfl-g-O.3. tb^^T ^Sfl ^*H^ 
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1] 

4 V 7l 7llo]B e}<y *2 B\-0)3± 711 OIB^^^-S- *} 0 H1 ^ ^>*H ^ <3 ^ * ^ 

3*Hr CflolBl E}ol3f, 

•^71 711 °1B e^-ol ^ C-HojEi e^-o]^ JS^tLofl yvnv B^l^s}-, 

#7l Sfi ^^ofl a o V 7 ] djolEi Z\-<£6\] l^o]^ ^q-o) o_^_ ^A^^o] # 

71 M^B^l^S]- #71 ^f^^ Uf^^Tll ^"71 ^f^^- 

#7) HVq-E^flxl^Ei^ *fl^JjL^. ^<5}B} ^<^|^ #71 sM^^S} ^.71^ ^ s.^ 
#5L^ ^€ #B*Hf^ ^al^Rr ^ ^ #31 °J7>^ tiVrtE^^A^ ol 

2] 

*H 1 ^1 

^-71 711 °lB B^"€ B##BB <g>£€ TflolB ifi-EL^, 

A o V 7l cflolE-l Sfol^l §>M-2l CflolEi 3fl^Sf ( 

A o V 7l ^-f- z^o]^ v\^9] 5L^%-£LS. ^f- = # ^7>S. ^«1*> 

^ ^ ^3g ^7}) ol 7 >^ «|^H^^l^iEi c^eflol 7l^. 
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3] 

^ #31 ^H^l^ cHeflo] 71^;. 

4] 

7ASr ^^SLS. *}±r ^ #31 9l7}*§ ^^7]^B\ °]Z])o} 7)^. 
5] 

*1 3 %H1 S^M*!, 

A o V 7l iLSS^f^ ^l^Rr ^JIS *>fe ^ ^7|1 ^]7>^ wVnVE^l^El 

6] 
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7] 

*fl 6 Sd^i, 
81 

*fl 6 *oHl 5d<>H, 

°1 71^;. 

9] 

10] 

^1 1 

#7) TflolH e^-^l^ TflolH ^i^; 
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A oM c-flojEi e^l^ 4^ 

#7] ^ ^-Bf ifl^fe JELeflO] ^^M; ^W^Kr ^ -g- ^10 S ^ Oj 7 > 

[$^* 11] 

^ 10 %H1 5a<H*i, 
12] 

*H li -m 5fl°H, 

^"71 ^SSflf^ ^7} $]o)B] ej-o], ^71 ±i ^7) #7] ^ 

13] 

*H 1 %H1 Sl^H, 
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14] 

*H 2 #<H1 &<H*1, 

#7} #7l t^o]B\n^ sxi^o.s. ^£ ^ o. ^ ^ 

15] 

*il 1 

#7l sM^^-Sr #71 jgTjJM- #71 TlloiBel-^^ M-^>7fl ^s}^ 

1- i^*Hr ^ ^711 ol7>^ H^^l^Bi oleflol 7l*. 

16] 

TflolHe}^, #71 711 olH ef^^f ^ B^l^E^ TflolH SH", #71 TflolHe} 

«?H i^xr *H5L Sl^JLS. TflolHsfl^., #71 TflolH 3g«8^ 

eKl, #71 ^el-^l^ ^-f- ^ #71 ^eJ-SH aLtfsq^ 

3. *fli=* 3L^*Rr *lll Jfl^iS-fr tg#*Hr #7fl£}-; 

#71 ^11 51 *J 3flEl^# £tt 711 olH^^^", «KEE*ll# £ cflolE^^^ #^-*>^ # 

31*1-; 

#71 «KE*ll^ £ cflolEl ^-4^* #71 T^lB^^ JS^Hr cflolEl 

^91, #7l ^olE^^ofl ifl-Sl^. ^.,40] £^^0.5. Cfl o] B-l 5ifl ^ , ^7} dlo]E-l 

#7l WT-CVE^I^ o] ^^^z. n ^^^^ Cfl^>^. ^7} H[ D -}S^^El 
^Eflo]^^-, #71 = Eflol^ofl S^tt a^S. ^31 £^#O.S ^#5lJl #71 ^f-^ 
^ ^3)*>7fl ^#£H #71 ^g*l7fl» Ol^ ^7^* 5L^-*V Sj-i^-fr S^. 
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«V£*ll#* 3^*Rr #7ll<4; 

17] 

*fl 16 9X°]*\ , 

■t- ^3-2.3. ^ #31 #7}^ aVnV B ^^^ E ^ ^ efl ^ . 

18] 

17 91°]^ , 

^-71 ^ ^>7l TflolJE ^^nV^. ^-f-^ *§^M A oM TflolHsflJEL ^ 

^211 iL2:£^^ #7111- i^Rr 53^- 1H] <LS. *Rr #31 #7^ 

^ 19] 

^i 17 ^i sa°^, 

59-37 



1020030021118 #3 2004/2/12 

ii^, TflolH &^}$r ^#*-8r *§^*H ^"71 

20] 

*fl 16 %H1 &<>H, 
A oM ^12 5i# 3jm^8r 

^g- ^ #7jl 91?}^ MV^H^7li&| oleflol 71^2^ 2112: 

21] 

*ll 20 ^°\] 9X°\*\, 

A o V 7) ^.S^ ^#*^T A oM C-llolE^^Sl iL2£##-|: ?H 

A oM ULJl^ ^ 711 olH^^^-* ^-f-*Kr ^"fr-fr ^^*H A o V 7l 3^#^ JiS 

5I#^ £ 3^#^- #^3^ ^#^171^ ^7111- Ifsfe 3* ^^^-S ^ 

#31 ^71-^ HVnVE^^^Ei olEflol 71^51 2fl2 ^ . 

22] 

*ll 20 * 0 H1 SX^M, 

^7} S-ZL^-i: ^SRr ^711^ 
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#7) iLJL^ #7l ^-§-4=^* ^**}^r #7] c-flolEisfl^o) 

A o V 7l a2£^dt 9J A oM SM^^Zj- ^S^f-fr i-^A^l^. cf^S. 

[^^J- 23] 

*fl 17 5Efe af| 20 
^>M-^ 5L^>J1, 

7l^E^ C^eflol aflS «o>^. 

[3^8" 24] 

*ll 16 %H1 5U°H, 

#7)1 917}^ «^ B^^l^Bi O^o] 71^ ^s^. 
25] 

*ii i6 %hi sa^H, 

^-71 ^12 3flH^ ^sHr ^7^1^ 
#7)1« ^7>S S#*Hr ^IS. *>fe ^ #7ll <y7>^ o^elM 7l^r 
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26] 

*H 16 *<H1 5fl°H, 
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